swelling the voice again disappeared. He carried out a more extensive operation than Mr. Lawson or Mr. Harrison, dissecting the laryngocele from its apex to the appendix of the larynx, removing the false cord. During the operation a positive pressure was applied to the pharynx by the anaesthetist so that the laryngocele was inflated, this made the operation very much easier. He continued the dissection of the sac starting at the apex and exposed the laryngocele down to its neck, where it passed through a small hole in the thyrohyoid membrane at the junction of the posterior and middle third of the border of the thyroid cartilage. He removed the whole of the laryngocele, together with the false cord. The specimen of the laryngocele was shown complete with the false cord, the mucous membrane lining of the appendix of the larynx being continuous with the lining of the laryngocele.
Mr. Hargrove showed a slide illustrating the specimen which was removed. Mr. Harrison, in reply to the discussion, said that from the histories and the physical findings he felt quite convinced that these air sacs were definitely continuous with the laryngeal ventricle. The sacs had been produced by the patients during excess of coughing, when blowing a wind instrument and when using the upper limbs for the fixation of the chest, when he felt that there would be sufficient pressure to produce these swellings. He thought the tomograms were quite convincing of the presence of sacs containing air. In the engine driver, by manipulations on the swelling in the neck, changes were seen in the swelling within the larynx. This was actually witnessed and he felt that they were laryngeal air sacs and not pharyngeal.
He thanked Mr. Hargrove for his remarks. He had done a lot of dissections on the larynx and had found that the thyrohyoid membrane was quite a tough structure, it was not just a soft friable structure as the anatomy books said. He found it difficult to see how a swelling could herniate through it, when there was the tissue plane between it and the pharyngeal mucosa through which the swelling could progress without any obstruction at all. There was the definite dehiscence between the constrictor fibres and it was in close relationship with the lateral part of the thyrohyoid membrane.
Mr. Lawson, also in reply, said that the thyro-arytenoid muscle was seen at operation, with the neck of the laryngocele entering the larynx just above it; it could be felt quite easily. There was no doubt that the neck of the sac did not enter the pharynx but the larynx. The first two cases operated on were not infected and there was no fluid in either of the sacs. The third one was infected and did contain fluid but there was no question of fluid in the sacs removed before they became infected. He agreed that at operation the thyrohyoid membrane was tough and fibrous, it had to be incised with a scalpel to liberate the distended sac, the sac protruded through it as it was incised and became much more prominent. He had noticed that in the three cases the sac did not go through the membrane; it was under the membrane, and came out behind the lateral border.
[ March 3, 1950] DISCUSSION ON MALIGNANT DISEASES OF THE NASAL CAVITY AND SINUSES Mr. F. C. W. Capps: In opening this discussion on the treatment of malignant disease in the nose and paranasal sinuses I am basing my remarks on a series of 71 cases of all types of malignant tumour of these regions seen, and with one or two exceptions treated, in the last twenty years. Most of them were under my personal care from the discovery of the disease but a few came for recurrence of disease treated elsewhere or have been under follow-up observation for a long time in our Clinic, having been successfully treated elsewhere. Survival periods have, with one exception, been reckoned from the dates at which malignant disease was definitely established and treated by us. The small group of cases of septal epithelioma fall into rather special category but the remainder can be considered on common ground.
The high proportion of squamous-celled are in line with the histological findings of other series.
Thus New [1] in 1938 gave a table showing 63 out of 91 primary tumours and 30 of 50 secondary tumours to be squamous-celled carcinomas. Ohngren [2] in 1933 classified 98 of 116 epithelial tumours as squamous-celled. Windeyer [3] in 1943 found 45 out of 75.
This histological finding is now much more usual than in the past and is probably due to a change in the viewpoint of pathologists. Certainly revision of many of our older sections resulted in squamous-celled carcinoma being the ultimate diagnosis. Perhaps it can be explained by the observation of Eggston [4] that in 1 in 5 turbinal bones the epithelium covering them is a mixture of squamous and columnar epithelium and that in old age the ciliated epithelium of the nasopharynx may change to stratified and this change may extend into the nose.
It is unfortunate that the majority of cases are advanced and only seek treatment when they have gross deformity or severe nasal obstruction. Pain is, perhaps regrettably, an early symptom in but few cases. It is therefore surprising that results are as good as they are. Certainly in my experience this is a region in which, after the larynx, malignant disease remains localized longer than elsewhere in the upper respiratory and alimentary tracts and if only the elderly and hitherto healthy patient and his doctor were as concerned with the onset of trigeminal pain, one-sided nasal obstruction, hmemorrhage or purulent secretion as they are with the loss of voice we might get our cases earlier and still further improve our results.
Opinions differ as to early or late metastasis in glands or distant areas. Harmer [5] stated that it is late. New holds it to be early. Butlin [6] said: "The rule, however, is that the tumours of the antrum either do not affect the glands or only do so when the disease is very advanced." Windeyer found glandular metastasis in 32 7% of 153 cases, and generalized metastasis in 900. In 5 cases in my series glands in the tonsillar or submaxillary region were noted when first seen, 3 of them squamous-celled carcinoma, and in another squamouscelled submaxillary glands developed later. One case of septal epithelioma had glands when first seen.
Apart from those cases where a tumour or ulcer is strictly limited to the septum nasi, I do not think that the several ingenious-anatomical classifications of the tumours have any influence or are any help in deciding our line of treatment. Roughly tumours start either from above in the ethmoids or from below in or near the alveolus.
In the use of very high voltage X-rays in a number of cases tothing new or spectacular is suggested in the way of treatment. We have, however, established a technique which can be modified to suit any class of case and has yielded a reasonable percentage of success.
The radiotherapeutist and myself have a weekly joint consultative clinic at which all cases as soon as diagnosed, and whenever possible classified histologically, are considered. We do not, however, always wait for the result of a biopsy before starting treatment when clinically there is a strong case for early attack and it should be stressed that sometimes in the absence of a positive biopsy we are prepared to treat a case on our clinical findings alone.
It has been pointed out by all workers that it is important to get a specimen from deep in the growth. The surface may be covered with polypoid and non-invaded mucosa, or there may be such necrosis or secondary infection that a misleading or equivocal report is received. In the highly malignant types of growth the risk of lymphatic dissemination by trauma of examination or biopsy must be taken seriously. Ohngren and others advocate the removal of the specimen by diathermy. I have quite frequently resorted to three preliminary irradiations as a safeguard. New holds the correct procedure to be a frozen section and immediate radical endothermic surgery if the diagnosis is proven.
The differential diagnosis must be made from syphilis (Ohngren insists on the importance of Wassermann or similar serological test on all patients), tubercle, innocent growths, foreign bodies, rhinoscleroma and Boeck's sarcoidosis. In none of our cases however have we had a positive Wassermann.
Good diagnostic X-rays are of the greatest value in aiding our diagnosis and in indicating the direction and extent of our treatment.
A malignant growth usually gives a very dense shadow, usually ill-defined, and in the advanced cases (and unfortunately as has been said before, many are far advanced before they seek opinion) there may be obvious destruction of the bony walls of the nasal passages or maxillary antrum. I would emphasize that diagnostic X-rays can best help us by indicating every extension of a growth. At a recent discussion on Diagnosis of Tumours of the Jaw by the Radiology Section [7] I was impressed by the varying opinions as to what standard views should be taken. Standard views form an excellent foundation but they should be supplemented by any view, however unorthodox, which will give further information about the ramifications of a tumour.
The value of tomographs has been wonderfully demonstrated by Windeyer and Wilson [8] .
The manner in which they show a bone deficiency not seen in ordinary X-rays would appear to make them an essential part of our diagnostic apparatus.
Treatment.-Combined surgery and radiotherapy is now, I think, the almost universally accepted line of treatment. Neither by itself yields such a high proportion of success though naturally there are exceptions to such a generalization.
In highly cellular sarcomas, usually very sensitive in irradiation, I doubt the wisdom of any surgery and in the small group of hemangeio-endotheliomata, surgery-except for interstitial implantation of radium in one case-was avoided.
Pure surgery is now a thing of the past, though it is amazing to record that Butlin, by local excision or resection of the upper jaw, without the aid of diathermy, transfusion or chemotherapy, achieved two three-year and three over three-year cures in 14 cases. The operative mortality was, at the time, very high, chiefly from loss of blood and chest complications. ft was about 30% of 74 cases in the Gottingen Klinik between 1857-96. Nowadays the operative mortality for these growths is small.
Should irradiation precede or follow surgery or should it both precede and follow? By preliminary irradiation the periphery is shut off and a large growth may be reduced to much more manageable proportions. Sometimes indeed a complete regression of the primary tumour may be achieved by radiation alone.
This was so in 11 cases: 1 well-differentiated squamous-celled carcinoma; alive and well eleven years. 3 squamous-celled carcinoma: Child of 8 alive and well ten years. Old woman of 82, alive and well three years. Old woman of 70, no local recurrence, but died of carcinoma of head of pancreas three years later. 1 Squamous-celled papillary type; nine years alive and well and no sign of recurrence or metastasis. Even if there is not complete regression a growth may be reduced to the state which would have been found had it been seen early. In other words, as sometimes happens in the larynx and pharynx, that area of growth which remains after partially successful irradiation represents the primary lesion before spread to adjacent areas.
Others argue that it is preferable to operate and remove all the growth while it can be seen macroscopically, leaving the subsequent irradiation to destroy the microscopic residue.
Where extensive skin incisions are planned there may be a risk of delayed healing if irradiated before operation. On the other hand I have not done other than sublabial or transpalatal approach for malignant disease in any of this series and have only incised the skin to remove an area involved by the growth.
Certainly irradiation in the presence of gross sepsis is dangerous and either a drainage operation or primary operative exenteration is desirable.
Our choice is for irradiation by deep X-ray (I have never had access to a radium bomb for these cases) followed by diathermy exenteration and, if necessary, intracavitary radium (applied by the now accepted method on the surface of a mould made to fit the cavity, not inserted in the middle of a pack).
We have had no reason to regret our decision. Irradiation by itself is usually inadequate and unless there can be no reasonable doubt, or the patient's condition or age does not permit, the area should be explored through the canine fossa and more often than not sometimes quite unsuspected residual growth will be found.
As no skin incision is involved the surgical exploration can be proceeded with just as soon as the primary erythema and malaise of the deep X-ray therapy have worn off; usually a matter of a few weeks.
Any surgical procedure in these days should be performed by diathermic cutting and coagulation, unless a lateral rhinotomy through the unaffected skin is being performed. Resection of the jaw as such is unnecessary. It often removes much that is healthy and fails to reach extensions to the orbit, pterygo-maxillary fossa, post-nasal space and sphenoid. Diathermy through a proper approach can chase the growth wherever it goes. All tissue to be removed by avulsion should be first coagulated. Personally, I have found a sublabial approach to nasal passage and canine fossa (Denker's) to be adequate for the vast majority, but others prefer wider access, particularly for growths lying high up and far back. There is a definite advantage, if there is no involvement, in leaving as much of the palate as possible, as it makes the patient's feeding and speech a much more comfortable matter. Even if in cases of doubt, one diathermizes the floor of the antrum with subsequent sequestration of the bone and sloughing of the soft tissues, the initial stages are still rendered much more comfortable. Harmer, however, always advocates removal of half the hard palate. Removal through the nostril alone must always be considered inadequate and unsafe. When the alveolus or floor of the antrum is involved the palate must of course be removed. The whole of the antro-nasal wall is always removed.
With diathermy you can go right to the base of the skull and the risk of sepsis and haemorrhage is much less than by surgery, while your coagulation goes considerably deeper than its visible extent, a matter of some importance where a free lymphatic drainage is involved. If the orbit has been invaded it should be exenterated. New says: "The loss of an eye or perforation of the cheek are of secondary importance; plastic surgery can repair the deformity." Though not, of course, the sight of an eye, and where there is reasonable doubt it may be justifiable to remove the orbital plate, diathermize the periglobar tissue and hope for the best. Tissue is taken for section whenever suspect, with a view to further irradiation.
Ligature of the external carotid is done by some and regarded as quite unnecessary by others. It certainly will not stop secondary hemorrhage. 1 once believed that it reduced the hemorrhage at the time of the operation if done immediately prior to opening the nose, and so shortened the operation. I now very much doubt if this is so and the finding of the external carotid may itself be very time-consuming. I pack the operation cavity with a bag of oiled silk and fill it with gauze soaked in flavine and paraffin, remove it all in two or three days and start frequent irrigations. I am very impressed with the immediate postoperative obturators made for Windeyer and Wilson and where f remove the palate shall in future make more use of these. Some surgeons still remove the glands of the neck by block dissections, but I think the majority rely on irradiation. In any case the first glands in the chain of lymphatic spread are the unapproachable retropharyngeal group.
The submaxillary and upper deep cervical glands are included in two of the fields used for the irradiation of the upper jaw. This is partly by design, and partly because they lie in the path of the most convenient angulation of the beam. Whether because of or in spite of this it is certainly a fact that we have had a very small number of cases developing glandular metastasis after treatment. Two cases which had submaxillary or upper deep cervical enlargement when first seen, and treated, showed complete regression of the glands and primary tumour and have remained free for five and three years. Certainly if mobile glands develop after the primary growth had been cured one would be tempted to do a block dissection, but this has not yet been my experience.
I am not unduly dismayed by sequestration of bone as I cannot help thinking that the sepsis and subsequent fibrosis may play some part in the final destruction of the tissue metaplasia.
Success with these cases may in no small part be due to devoted after-care. Crusting and sequestra, with its unpleasant ozeena, need constant attention and the control of pain and the maintenance of the patient's morale are of vital importance. Crusts should be gently removed with forceps two or three times a week and lavage before and after all meals or at least three times daily is advisable with a Higginson's enema syringe. The patients can usually do this for themselves.
All the analgesics including physeptone are employed, but aspirin is usually very adequate. Blocking of nerve trunks for pain is not often feasible or successful as the field of approach is usually septic. As a palliative measure for the extensive pain of late growths in the skull prefrontal leucotomy has been suggested.
Radiation cataracts are a frequent sequela. With regard to any subsequent deformities or deficiencies it seems to be generally accepted that cheek, nose, eye socket, &c., are best closed by plastic flaps, but the palatal deficiencies are much better repaired by dental obturators, which it is now possible to make extremely light and which carry teeth.
Defects of orbit or cheek can be covered temporarily with flesh-tinted modelled shields often conveniently attached to spectacle frames.
Results and prognosis.-Both of these have improved very greatly in the last two or three decades. New [9] went as far as to say that in the last fifteen years there had been no greater advance in the treatment of malignant tumours than in that of the upper jaw. Operative mortality is much reduced and more patients are alive without recurrence. Increasingly expert anesthesia, pre-and post-operative chemotherapy and antibiotics, and transfusion in all its aspects, have contributed greatly to the mortality reduction.
Several of our earlier cases were lost soon after operation from pneumonia and one from meningitis. These are now rare occurrences as all cases are put on pre-and postoperative systemic penicillin as a routine.
-' New has noted that extensive, primary, highly malignant tumours often give better results than those of the same size, but of low-grade malignancy. The reason is that radiation treatment will destroy the highly active ones, whereas every particle of low-grade tumour must be removed by diathermy, and this is no easy matter. Some 1 in 10 cases will lose an eye, either by deliberate design or from subsequent ophthalmitis, and some get a deformity which causes dropping or displacement of the eye and double vision.
In 1947 [10] when this series was much smaller and did not include septal ulcers, 37 of 51 cases had been observed for five years or more and 14 were symptom free for five to eighteen years or 37 8 %. This included every type of tumour, only 2 cases were untraced, and all were treated. Of cases classed as carcinoma (of all types) 10 out of 17 were symptom free for five years or more. I felt then that this was too rosy a picture to be sustained.
Taking all cases up to 1946, but again excluding septal ulcers, the figures now are 57 followed five years or more, 2 untraced, 22 symptom free for periods varying from five to twenty years. One lived five years but had active disease most of the time. This gives 38 6 % so that the figures are remaining about the same.
A more detailed and satisfactory analysis of cases up to 1946 is shown in the following tables and the overall results with carcinoma do not, as I suspected, look so good. Shortterm results since 1946 are again encouraging and if I choose the right moment in the next few years perhaps things will look better.
TABLES OF RESULTS
Squamous-celled carcinoma. 39 cases.
Up to 1946. 32 cases. 11 alive five years or more (17.16.13(2).1I.9(2).8.6(2).5.) 34-5%. 2 of these now dead, 1 from secondaries developing after nine years free of disease.
1 from leukemia at age 76, thirteen years after treatment.
1 case untraced.
1 case recorded as a failure had diathermy excision (5 or 6 times) and radium needles, for a swelling of the palate involving the antrum, thirteen years before coming to us with an extensive growth which had given pain for two months. Since 1946. 7 cases.
Alive without recurrence 5 (four years. 3 years. nine months (3)).
Adenocarcinoma. 5 cases.
1 alive and well twenty years. 1 alive and well ten years. 1 died after five years but never free of disease.
Carcinoma type unspecified. 10 cases. tumours (of the antrum) 75 out of 91 were traced and 30 or 40% were without recurrence after five years. Of secondary antral tumours, 43 out of 50 were traced and 23 or 53-4% were without recurrence five years later. Of upper jaw and palate cases 118 out of 154 operations were traced and 74 or 62-7% were without recurrence five years later. In all these there is a fairly high percentage of the untraced, which make the percentage of successes. look a little optimistic.
Ohngren records 235 cases in which operation was performed between 1924 and 1936, and gave the end-results n 120 cases in which it had been possible to follow the patients for five years or more. Of these 42, or 35 %, were alive and well five to twelve years after treatment (cf. Mayo Clinic, 53 8%; Ohngren had a very small proportion of untraced cases).
Windeyer [8] and Wilson, who traced 97% of their cases, had 18-8% five-year success in 69 cases treated between 1925 and 1935 and 30-8% five-year success in 13 cases treated in 1936 and 1937. Up to 1943 their percentage of three-year successes was rising in spite of the fact that all cases, however advanced, were being treated. Of 9 cases of sarcoma treated prior to 1937, only one, a fibrosarcoma of relatively low malignancy survived symptom-free for five years.
It is not easy to correlate all these but it does look as though 30-400% of success should be possible in clinics with a well-established technique.
Harmer, in his very thorough review of the situation in 1931, recorded 819 cases from many sources and many types of treatment; 427 were dead-136 were lost-207 were alive without disease-63 for five years or over, and 49 were alive with disease. The comparable figure to the other series is 63 symptom-free for five or more years, in 683 cases only about 9 %. Perhaps the value of many small series added together with bigger series gives a false picture. The value of team-work emphasized by Windeyer is outstanding, and cases are probably better concentrated into a few well-equipped centres.
Davis [11] reported 50 cases in 1934 and appears to have had only one five-year survival but his experience with the radiation side of the treatment does not seem to have been very happy, and the other side of the picture seems to be shown by Dargent, Gignoux and Gaillard [12] in a series reported in 1949 of 191 epitheliomas and 16 sarcomas with only 24 cases alive after five years and who did not favour electrocoagulation.
I am more than ever convinced that skilled radiation therapy and electrocoagulative surgery combined offer the best hope of success.
Lastly may I make a brief mention of the small series of 5 septal epitheliomata. These I believe to be a problem by themselves. 4 of them were in the vestibule of the nose and arose, I suspect, from skin rather than mucous surface. One of these was a warty growth discovered by accident in a man who came for treatment of otitis externa. A second was. a large mass arising just behind the columella, with secondary submaxillary glands. Two were typical everted edged epitheliomatous ulcers, one arising in a case that had had lupus. followed by basal-celled carcinoma treated by radium.
The fifth had an ulcer of the septum arising just behind the vestibule and extending back nearly to the posterior choana. He was a man of 65 who complained of right-sided nasal obstruction of recent date and was found to have a large mucous polypus blocking the posterior choana. This was removed under general anesthesia and the eroded area of the septum which looked like an atrophic condition was biopsied at the same time. It was an anaplastic carcinoma.
The warty growth was treated by a sandwich treatment of radium applicator outside and a tube in the nostril, and completely disappeared. He was followed for two years but cannot now be traced. The man of 68 with the large mass had deep X-ray therapy which resulted in regression of the glands and reduced the mass in the vestibule to a flat area behind the columella which was excised by diathermy. He developed cervical gland and distant metastases and died within a year. The first typical epithelioma was excised by diathermyand appeared to be doing well ten months later. He then failed to return for follow-up and within a few months had extensive glands in both sides of the neck and died.
The woman with lupus-rodent-epithelioma was treated by wide diathermy excision of the tip of the nose and anterior part of the septum, and has remained well for seven years.
The last case was treated by removal of the whole septum through a sublabial incision and diathermic cutting and then by intracavitary radium and deep X-rays to the cervical gland area on both sides. It was only done just over a year ago and appears quite satisfactory but it is much too early to be significant.
These cases seem to metastasize much more rapidly than the antral and ethmoid cases. and the proximity of so much cartilage makes them unsatisfactory for teleradiation.
In conclusion I must acknowledge my indebtedness to my colleagues of my own and other hospitals for passing their cases to me, and I would especially like to thank my Registrars past and present for their help in the follow-up work. This, after six years of war was not an easy matter, and the fact that we have only 2 untraced cases is an eloquent testimony to their labours.
Mr. I. G. Williams: Carcinoma of the antrum.-lt soon becomes apparent on reading the case histories of these patients that the signs and symptoms of carcinoma of the antrum are those of extra antral extension, that is of advanced disease. Out of 26 cases seen in the last ten years each one had growth either involving the cheek, the orbit or fungating into the nose or through thepalate, and f have never seen a carcinoma of the aiitrum confined to its organ of origin. The symptoms of early malignant disease in this site do not differ from those of inflammatory antral disease, whilst the frequency of benign conditions compared with the infrequency of carcinoma renders it unlikely that earlier diagnosis can be hoped for. At Barts we see 2 to 4 cases of carcinoma of the antrum out of a total of 2,000 admissions for malignant disease per annum. In spite of the locally advanced state, lymph node metastases are uncommon, 3 out of the 26 had enlarged but mobile lymph nodes, clinically malignant.
All these facts were pointed out by Henry Butlin over fifty years ago.
"The first sign of serious disease," he wrote, "is the appearance of a swelling of the face over the antrum, or a fulness and obstruction of the corresponding side of the nose. With the fulness of the nostril there may be a discharge of bloody fluid. The swelling gradually increases, not only in the direction in which it was first noticed, but also towards the orbit, down towards the mouth, and back into the sphenomaxillary fossa. The eye may be pushed up and the hard palate down, as the disease advances the bony wall may be destroyed, with affection of the soft parts around the bone. The skin of the face in this way becomes adherent to the tumour, and immovable over it, and the result may be a vast ulcer, with the thrusting forth of a fungous mass. The lymphatic glands, whether in front of the ear, or behind and beneath the lower jaw are seldom affected, yet I have seen them enlarged in very rare instances at a comparatively early period of the disease."
"The earliest symptom of the disease may be violent toothache. To relieve this pain one or two teeth may be extracted, and as the apparent result of this extraction or independently of it, a sinus forms. A probe passed into the s.nus may strike on crumbling bone, or may pass directly up through the alveolar process into the cavity of the antrum, which may feel as if filled in whole or in part with soft tissue resembling granulation tissue. Even now the nature of the malady may be unsuspected, although the patient's toothache has not been relieved, for it is singularly insidious. The new growth replaces destroyed structures and fills cavities reaching to the base of the skull and yet may present even to close examination scarcely any sign of a tumour. The course of the disease is often so rapid that within a few weeks of the first pain and sign of mischief in the alveolar process, and when there is yet scarcely any sign of actual tumour, it may be beyond the reach of operative treatment. I have myself attempted its removal by complete removal of the upper jaw within seven weeks of the first sign of any affection in the mouth, and have found that the whole of the bone was destroyed, and that the new growth had extended into the neighbouring sinuses, and into the muscles around the upper jaw, so that complete removal was impossible, and I have been present at operations performed on patients whose symptoms dated from only two or three months previously, and yet, in spite of the fact that there was no visible tumour, and the diagnosis was still uncertain, the disease had advanced so far that it was not found possible to remove it."
Butlin recommended total extirpation as the only guarantee of cure. He recorded in 1900, 14 cases that he had operated upon. These 3 were alive at ten and five years, the third dying of chest disease sixteen years later. Can radiotherapy alone eradicate the disease? We have long survivors. 2 out of these cases survive six and a half and ten and a half years following high voltage radiotherapy. The ten and a half year case, a man of 50, had a proved squamous carcinoma with a swollen cheek, a bulging maxilla and growth fungating in the middle meatus. He was treated to a dose of 5,000 r in twenty-three days and remains well, apart from a radiation cataract. The six and a -half year case was a man of 42 when treated with involvement of the orbit by a squamous carcinoma, but he remains well, again with a radiation cataract as the price he paid. In this case following radiation therapy the bony wall of the orbit regenerated, and I have seen this happen in a further case. The facts that we have mentioned concerning the invasion of adjacent sinuses and tissues indicate that too often the disease is too extensive for complete extirpation. Success with surgery depends upon the complete. removal of the growth, and is dictated by the anatomical extent of the growth, and the mutilation entailed by its removal. The problem with carcinoma of the nasal sinuses resolves itself into eradication of the growth from the antrum, the invaded bony walls, and the infiltration into the soft tissues of the face and deeper sinuses of the skull. Success with radiotherapy depends upon the response of the tumour to the radiations, and this in turn depends upon three principal factors.
(1) The inherent radiosensitivity of the cells.
In the case of the nasal sinuses the commonest growth is a squamous-celled carcinoma of low differentiation and high radiosensitivity.
(2) The tumour bed and an intact vascular supply. Invasion of soft parts can probably be dealt with, but invaded bone is notoriously more difficult to deal with by means of radiation. It is probably true to say that malignant tissue cannot be destroyed in bone unless you give a necrosing dose, although there are exceptions.
(3) The dose delivered and its even distribution throughout the tumour bearing volume. The majority of patients thus need combined therapy. A recent case emphasizes the importance of surgery, for following radiotherapy with apparent restitution to normality, on opening the antrum it was found to contain extensive growth. I believe that irradiation should always be carried out before surgery. To operate first is bound to mean cutting through tumour tissue, as the growth is almost always involving extra-antral tissue. Irradiation can deal with this. There is then a smaller growth left to deal with, as well as growth in bone, whilst the general effect of the rays on the whole tumour must be to depress activity and render it less likely to spread and metastasize if cut across. These are the advantages to the surgeon. It is also an advantage to the rays to work on a tumour with an intact blood supply-the cutting of blood vessels and the coagulation of others by diathermy diminish the vascularity and hence diminish the response to irradiation.
Type of radiation.-Many institutions in this country are now installing very high voltage X-ray therapy machines. Although these tumours are superficial great advantages are obtained by the use of X-rays generated at one million volts and over.
(1) The presence of the bony wall. Bone absorbs more radiation than soft tissue. Some measurements made by our physicist, Mr. Innes, show that for 200 kV. compared with 1,000 kV. about five times the amount of radiation is absorbed, in other words, screened off by the dense bone before it reaches the soft tissues on the other side. There is another advantage. With 200 kV. radiation there is an increase in ionization of 2-3 times in a 4 to 5 cell thickness around the bone, that is, there is a very high concentration of dose in the bone and for a short distance around it. This local concentration may be responsible for bone necrosis following radiotherapy, without soft tissue necrosis, which occurs later when the sequestrum has formed. With the million volt the dose is more uniform, and hence the liability to necrosis is not so great.
These factors apply also to gamma-ray therapy. Hence teleradium therapy has the same physical advantages as very high voltage X-ray therapy, provided there is sufficient radium to deliver an adequate depth dose-preferably at least 10 grammes.
(2) The beam with these high voltage machines diminishes much more slowly with distance, that is the dose at 2-3-4 &c. cm. is greater than for 200 kV. This increased depth dose means that simple arrangements when cross-fired will deliver a maximal dose-the maximum being set by the local reactions in the irradiated volume. Greater simplicity means greater accuracy, and a higher degree of efficiency in delivering the dose to the selected place.
(3) The higher depth dose means also that the shortest cut need not be taken to get there, nor the most economical route, which may be through vital organs. frradiation of both parotid and other salivary glands can be avoided, and thus save the dry mouth, a most unpleasant result of irradiation in this region. With 200 kV. the fall of depth dose is such that in order to get an efficient dose one must go through tissue and organs, where radiation effects produce unpleasant sequelae.
The surgery is carried out when the reactions from this irradiation are healed-that is some four to six weeks later. If residual growth is thought to be present after full external radiation and the surgical removal, radium is inserted into the antral cavity on a stent mould. The dose from this central cone of radium is calculated to deliver an extra 3,000 r to 6,000 r in ten to fourteen days at the desired depth depending upon the conditions-each case must be considered on its merits. THE HAZARDS OF RADIOTHERAPY The hazards of radiotherapy in this region are three in number.
(1) The dry mouth: This occurs when the salivary glands lie within the fields of irradiation and is due to destruction of the glandular elements. It is a most unpleasant sequela because not only is there insufficient saliva to aid in deglutition, but the saliva itself becomes thick and tenacious and cannot be swallowed. Lubrication of food can be assisted by taking some paraffin before meals, and the fields should be planned to avoid as much of the salivary glands as possible.
(2) Bone necrosis: This is due as much to the invasion of bone by growth and the surgical measures undertaken, especially the use of diathermy, as to the irradiation. The use of post-operative radium probably increases the extent of necrosis. The sequestra are slow in separating and this long period can be very painful. It should be anticipated by removal at the primary operation of all bone which is liable to necrose.
(3) Eye damage: The eye has to be included in the fields -of-irradiation in the treatment of ethmoidal and antrum cancer. The reactions produced are severe primarily and include conjunctivitis in every case, and more uncommonly choroiditis, iritis, and keratitis. These are treated on general lines. More serious are the late sequekl, chronic conjunctivitis, iritis, and choroiditis, corneal opacity and cataract. The eye thus becomes blind and painful. In our 26 cases, each one had an immediate conjunctivitis, 7 had more severe complications and four survivors have an irradiation cataract. Three of these are symptom-free, apart from a blind eye, but one has a troublesome chronic conjunctivitis and iritis.
All factors should be weighed carefully, the extent of the growth, especially involvement of the orbit, the age of the patient, and an assessment of prognosis to decide whether the eye should be removed before treatment is begun. Radiotherapy is much easier to apply if one is not worried about eye reactions, whilst the frequency of late reactions in our survivors justifies removal. If the orbital plate is destroyed or removed and the eyeball drops down, then if it is allowed to remain down the eye will become blind in any case, although one can fit an obturator with a leg to support the eyeball.
The plan of treatment we adopt is:
(1) Examination of patient and decision whether the eye should be removed.
(2) Pre-operative X-ray therapy with the hardest ray available (million volt or teleradium). 1 would like now to describe our experience with two cases of benign vascular tumours, and some tumours of the nasal septum.
(1) Hmmangioma: Female. 36 years old when treated. Diffuse haemangioma of the nasal cavity, associated with angioma of the face. Repeated treatments over twenty years by cautery and radium for repeated epistaxis. Both external carotid arteries had been tied as well as the anterior ethmoidal vessels and yet the epistaxis was not controlled.
She was treated on the million volt unit to a dose of 2,000 r in seven days. She still gets an occasional epistaxis necessitating plugging bu. on hne ,ole is improved, and leads a normal life.
(2TnKeieth P., male, aged 15. Nine months' history of nasai oostruction and epistaxis. 7 Three months later: Further 2,000 r in seven days. The growth regressed completely. He is left with an atrophic rhinitis which does not seem to worry him very much. Lastly 11 cases of squamous carcinoma of the nasal passages. In 6 of these the whole nostril was filled with fungating growth. The age incidence of these 6 cases is interesting for the youngest was only 10 years of age, the next was 16, the remaining 4 being 64, 70, 73, and 85 years old. The 10-year-old boy who also had extensive lymph-node involvement died, but the growth, as expected, was very radiosensitive. The 16-year-old boy had a fungating tumour growing from the nasal vestibule with a chain of visibly enlarged lymph nodes on both sides of the neck. The growth was an anaplastic squamous-celled carcinoma. We treated the nose and both sides of the neck with complete regression of the tumour. Nine months later a crusted ulcer appeared extending as a sulcus between the right and left nostril below the columella. Section of this ulcer showed granulation tissue only. Following calciferol therapy the ulcer healed rapidly and he remains well nearly two years later.
Of those in the older age-group-one died very rapidly from an intracranial extension. In another we were completely unable to control the disease. She had three courses of treatment and died within a year. She had a fungating growth involving the septum, the lateral nasal wall and the skin of the nostril, and each time primary regression was excellent.
The other two cases are more cheerful. An old lady of 70 with a massive recurrence filling the nostril following removal of some "nasal polypi" remained well for three and a half years, with normal nostrils. She died from senile decay. The last one with a fleshy growth arising from the basisphenoid was 85 years old, and remains well one year after high voltage X-ray therapy partial removal and a radium applicator.
It therefore seems to be that these fungating nasal tumours arise in the young, i.e. the second decade, and after the sixth decade, that they are highly malignant, highly radiosensitive and that there is hope that radiotherapy can control the disease.
The second type of carcinoma is the small fissured or ulcerative type which arises either at the mucocutaneous junction of the septum and skin or in the vestibule. My first experience with this growth was tragic. They were three men in the prime of life. The first was a man aged 50 with twelve months' history of a sore in the nose. He had a small ulcer just inside the nares, extending on to the skin, which on section proved to be a well-differentiated squamous carcinoma. It was treated as a skin carcinoma, giving 3,000 r to a 3 cm. area in three days. The ulcer healed but one year later there was a perforation through the septum and a nodule of the upper lip. This was treated with a planar radium implant, but eighteen months later he had an ulcerating growth in both nostrils eroding the septum, the premaxilla and the skin of the tip of the nose. This was widely excised and he remains free of recurrence to date.
The second was a man aged 46 complaining of crusting within the nostril of one month's duration (squamous carcinoma). There was a granular area on the front of the septum 2 cm. in diameter. This was treated with a larger field 6 by 4 cm., 3,600 r in fourteen days. He got very sore, but within one month of the reaction healing there was recurrent growth on the septum and a small lymph node tucked below the left mandible. He then had a full course of teleradium therapy to the nose and neck.
In spite of this he got an extensive local recurrence which was widely excised, but he died from his disease, the whole history from first symptom to death being only eight months.
The third case had six weeks' history of nose bleeding and swelling of the nose. He had a polypoid growth filling one nostril and an enlarged cervical gland. We treated him with X-ray therapy with excellent primary response. However, within one year there was a recurrence at the primary site. This was excised but he died three months later from disseminated metastases. The next case was a married woman of 39 with a small excrescence and a tiny biopsy scar on the nasal septum just inside the nares. After consultation we treated her with low voltage X-rays to a high dose, 5,000 r in twenty days. She remains well to date, but it is only one year since we treated her.
Lastly we have one case of carcinoma of the nasal septum who is very well one year following excision and an intranasal radium applicator designed to irradiate the edges of the cut, and especially the upper and deeper part.
Concerning the small tumour which arises at the mucocutaneous junction, I believe that apart from their inherent malignancy these growths are more dangerous because they seemed to infiltrate along the lines of cleavage of the first and second arches, along the line of a hare-lip and deeply into the nostril and that we should be much more radical both with surgery and radiotherapy in dealing with them. 
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